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Claims 



We claim: 

1 1 . A^electronic structure, comprising: 

2 ^semiconductor substrate having a first electrically conductive pad thereon; 

3 an organic substrate having a second electrically conductive pad thereon, wherein a 

4 surface area ofihe first pad exceeds a surface area of the second pad; and 

5 a solder member electrically coupling the first pad to the second pad. 



1 ill 2. The electronic structureyof claim 1 , wherein a coefficient of thermal expansion (CTE) of the 
2- organic substrate is between about 10 ppm/°C and about 18 ppm/°C. 




3. The electronic structure of claim l,Vherein P is between about .15 and about .75, wherein P is 
defined as (C SOL der - C 0 rganic)/(Csolder "XsemiX wherein C SOL der is a CTE of the solder member, 
wherein C 0R ganic is a CTE of the organic substrate, and wherein C SEMI is a CTE of the 
semiconductor substrate. 



1 4. The electronic structure of claim 1, wherein the organic\ubstrate includes an organic material 

2 selected from the group consisting of an epoxy, a polyimide, a pplytetrafluoroethylene, and 

3 combinations thereof. 
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1 5. The electron^ structure of claim 1 , wherein the solder member includes a controlled collapse 

2 chip connection (C4) solder ball. 



. The electronic structure of claim 1, wherein the solder member includes a lead-tin alloy. 
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7. An electronic structure, comprising: 

a semiconductor substrate having a first electrically conductive pad thereon; 
an orgahk substrate having a second electrically conductive pad thereon, wherein a 
surface area of the tost pad exceeds a surface area of the second pad; 

a solder member electrically coupling the first pad to the second pad; and 
an underfill material b^ween the semiconductor substrate and the organic substrate, 
wherein the underfill material encapsulates the solder member, and wherein the underfill material 
has an elastic modulus of at least abouKl gigapascal. 
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8/i\n electronic structure, comprising: 

^semiconductor chip having a first electrically conductive pad thereon; 
an organic chip carrier having a second electrically conductive pad thereon, wherein a 
surface area of tne first pad exceeds a surface area of the second pad; 

a solder member electrically coupling the first pad to the second pad; and 
an underfill mateHal between the semiconductor chip and the organic chip carrier, 
wherein the underfill materiaiNencapsulates the solder member, and wherein the underfill material 
has an elastic modulus of at least about 1 gigapascal. 
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9. An electronic structure, comprising: 

a semiconductor substrate having a first electrically conductive pad thereon; 
an organic^ubstrate having a second electrically conductive pad thereon, wherein a 
surface area of the firstj)ad exceeds a surface area of the second pad by a factor of at least about 
1.2; and \ 

a solder member electrically coupling the first pad to the second pad. 
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10. An electronic structure, comprising: 

a semiconductor substrate having a first electrically conductive pad thereon; 
an organic substrate having a second electrically conductive pad thereon, wherein a 
surface area of the ^first pad exceeds a surface area of the second pad by a factor between about 
1.1 and about 1.3; and\ 

a solder member el^trically coupling the first pad to the second pad. 
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a semiconductor substrate having a first electrically conductive pad thereon; 
an organic substrate having a second electrically conductive pad thereon, wherein a 
surface area of the firsrSpad exceeds a surface area of the second pad by a factor between about 
1.3 and about 2.0; and 



a solder member electrically coupling the first pad to the second pad. 
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1 12vAn electronic structure, comprising: 

2 \semiconductor substrate having a first electrically conductive pad thereon; 

3 an otaanic substrate having a second electrically conductive pad thereon; and 

4 a soldermember electrically coupling the first pad to the second pad, wherein a 

5 distance from a centerline of the solder member to a closest lateral edge of the semiconductor 
%6 substrate is at least about 0.25 mm. 

)cSr \ 

Vl\pdi3. The electronic structure ordaim 12, wherein a coefficient of thermal expansion (CTE) of the 
2feU organic substrate is between aboutSlO ppm/°C and about 18 ppm/°C. 

1 „ 14. The electronic structure of claim 12, wherein P is between about .15 and about .75, wherein P 

2 i Ji is defined as (C S0L der - CorganicVCCsolder - Qemi), wherein C SOL der is a CTE of the solder 

3 ;=f member, wherein C 0RGAN1C is a CTE of the organic substrate, and wherein C SEMI is a CTE of the 

4 semiconductor substrate. \ 

1 15. The electronic structure of claim 12, wherein the organic substrate includes an organic 

2 material selected from the group consisting of an epoxy, a polyimide, a polytetrafluoroethylene, 

3 and combinations thereof. \ 

1 16. The electronic structure of claim 12, wherein the solder member inchides a controlled 

2 collapse chip connection (C4) solder ball. \ 
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17. The electronic structure^ claim 12, wherein the solder member includes a lead-tin alloy. 
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18. An electronic structure, comprising: 

a semiconductor chip having a first electrically conductive pad thereon; 
an orgahic chip carrier having a second electrically conductive pad thereon; 
a solder member electrically coupling the first pad to the second pad, wherein a 
distance from a centerline of the solder member to a closest lateral edge of the semiconductor 
substrate is at least about 0.25 mm; and 

an underfill material betWeen the semiconductor chip and the organic chip carrier, 
wherein the underfill material encapsulates the solder member, and wherein the underfill material 



has an elastic modulus of at least about 1 gigapascal. 
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19. An electronic structure, coi nprising: 

a semiconductor substr ite having a first electrically conductive pad thereon; 
an organic substrate having a second electrically conductive pad thereon; 
a solder member electrically coupling the first pad to the second pad, wherein a 
distance from a centerline of the solder member to a closest lateral edge of the semiconductor 
substrate is at least about 0.25 nm; and 

an underfill material be ween the semiconductor substrate and the organic substrate, 
wherein the underfill material encapsulates the solder member, and wherein the underfill material 

st about 1 gigapascal. 



has an elastic modulus of at le; 
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20. An electronic structure, comprising: 

a semiconductor substrate having a first electrically conductive pad thereon; 
an organic substrate having a second electrically conductive pad thereon; and 
a solder member electrically coupling the first pad to the second pad, wherein a 
distance from a centerlinkof the solder member to a closest lateral edge of the semiconductor 
substrate is at least about 0.4& mm. 
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21. ^ method of forming an electronic structure, comprising: 

lorming a semiconductor substrate having a first electrically conductive pad thereon; 
formmg an organic substrate having a second electrically conductive pad thereon, 
wherein a surfafce area of the first pad exceeds a surface area of the second pad; and 

electricallyscoupling, by use of a solder member, the first pad to the second pad. 

22. The method of claims 1, wherein a coefficient of thermal expansion (CTE) of the organic 
substrate is between about ppm/°C and about 18 ppm/°C. 

3. The method of claim 21, wher&n P is between about .15 and about .75, wherein P is defined 
as (Csqlder - C 0 rganic)/(Csolder " c sem& wherein C S0L der is a CTE of the solder member, 
wherein C OR ganic * s a CTE of the organic s^strate, and wherein C SEM1 is a CTE of the 
semiconductor substrate. \ 

24. The method of claim 21, wherein the organic subsWe includes an organic material selected 
from the group consisting of an epoxy, a polyimide, a polyketrafluoroethylene, and combinations 
thereof. \ 

25. The method of claim 21, wherein the solder member includes a controlled collapse chip 
connection (C4) solder ball. \ 
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1 27. A method of foradng an electronic structure, comprising: 

2 forming a semiconductor chip having a first electrically conductive pad thereon; 

3 forming an organic cmp carrier having a second electrically conductive pad thereon, 

4 wherein a surface area of the firsrpad exceeds a surface area of the second pad; 

5 electrically coupling, by use^f a solder member, the first pad to the second pad; and 

6 placing an underfill material betoken the semiconductor chip and the organic chip carrier, 

7 wherein the underfill material encapsulates the solder member, and wherein the underfill material 
8 ; W has an elastic modulus of at least about 1 gigapascal 
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28. A method of forming an electronic structure, comprising: 

forming a semiconductor substrate having a first electrically conductive pad thereon 
forming an organic substrate having a second electrically conductive pad thereon, 

wherein a surface area of the first paa^xceeds a surface area of the second pad; 

electrically coupling, by use of aV)lder member, the first pad to the second pad; and 
placing an underfill material betweeii the semiconductor substrate and the organic 

substrate, wherein the underfill material encapsulates the solder member, and wherein the 

underfill material has an elastic modulus of at leaslabout 1 gigapascal. 
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29. A method of forming an stnicture, comprising: 

forming a semiconductor shbstrate having a first electrically conductive pad thereon; 

forming an organic substrate having a second electrically conductive pad thereon, 
wherein a surface area of the first pad exceeds a surface area of the second pad by a factor of at 
least about 1.2; and 

electrically coupling, by use of a solder member, the first pad to the second pad. 
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30. A method of forming an electronic structure, comprising: 

forming a semiconductor substrate having a first electrically conductive pad thereon; 

forming an organic substrate having a second electrically conductive pad thereon, 
wherein a surface area of the first p&d exceeds a surface area of the second pad by a factor 
between about 1.1 and about 1.3; and \ 

electrically coupling, by use of a soWer member, the first pad to the second pad. 
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3 1 . A method of formink an electronic structure, comprising: 

forming a semiconductor substrate having a first electrically conductive pad thereon; 

forming an organic subsnate having a second electrically conductive pad thereon, 
wherein a surface area of the first pad exceeds a surface area of the second pad by a factor 
between about 1.3 and about 2.0; and \ 

electrically coupling, by use of a solder member, the first pad to the second pad. 
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1 32. A method of forming an electronic structure, comprising: 

2 lorming a semiconductor substrate having a first electrically conductive pad thereon; 

3 forming an organic substrate having a second electrically conductive pad thereon; and 

4 electrically coupling, by use of a solder member, the first pad to the second pad, wherein 

5 a distance from a <$enterline of the solder member to a closest lateral edge of the semiconductor 

6 substrate is at least about 0.25 mm. 

1 ^ 33. The method of claim 32Wherein a coefficient of thermal expansion (CTE) of the organic 

2 substrate is between about 10 ptam/°C and about 18 ppm/°C. 

1 ^ 34. The method of claim 32, wherein Ris between about .15 and about .75, wherein P is defined 

2 as (Csqlder - CorganicVCCsolder - CsemiX therein C S0L der is a CTE of the solder member, 

3 r j wherein C 0R gamc is a CTE of the organic subkrate, and wherein C SEMI is a CTE of the 

4 M semiconductor substrate. \ 

1 35. The method of claim 32, wherein the organic substrate includes an organic material selected 

2 from the group consisting of an epoxy, a polyimide, a polytett-afluoroethylene, and combinations 

3 thereof. \ 

1 36. The method of claim 32, wherein the solder member includes a controlled collapse chip 

2 connection (C4) solder ball \ 
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37. The method of claim 32, wherein the solder member includes a lead-tin alloy. 



END920010026US1 



32 



38. A method of forming an electronic structure, comprising: 

forming a semiconductor chip having a first electrically conductive pad thereon; 

forming an organic chip carrier having a second electrically conductive pad thereon; 

electrically coupling, by use of a solder member, the first pad to the second pad, wherein 
a distance from a centerline oMie solder member to a closest lateral edge of the semiconductor 
substrate is at least about 0.25 mm; and 

placing an underfill materiarbetween the semiconductor chip and the organic chip carrier, 
wherein the underfill material encapsulates the solder member, and wherein the underfill material 
has an elastic modulus of at least about 1 gkapascal. 
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1 39. A method of forming\an electronic structure, comprising: 

2 forming a semiconductor substrate having a first electrically conductive pad thereon; 

3 forming an organic substrate having a second electrically conductive pad thereon; 

4 electrically coupling, by uke of a solder member, the first pad to the second pad, wherein 

5 a distance from a centerline of the solder member to a closest lateral edge of the semiconductor 

6 substrate is at least about 0.25 mm; anel 

7 placing an underfill material between the semiconductor substrate and the organic 
8." J j substrate, wherein the underfill material encapsulates the solder member, and wherein the 
9)21 underfill material has an elastic modulus of at fleast about 1 gigapascal. 
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1 40. A method of formingvan electronic structure, comprising: 

2 forming a semiconductor substrate having a first electrically conductive pad thereon; 

3 ^^^^ forming an organic substrate having a second electrically conductive pad thereon; and 

4 electrically coupling, by useiof a solder member, the first pad to the second pad, wherein 

5 a distance from a centerline of the sol&er member to a closest lateral edge of the semiconductor 

6 substrate is at least about 0.40 mm. \ 
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